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COMPLETE SPECIPICATIOlSr. 
Improvements in and relating to pipe couplings. 



We, Patbx .Socn^Tii Anonyiuf., a Body 
Corporate organized under the Laws of 
Switzerland, of IC Aeschcnvorstadt, Basic, 
Swit^serland, Manufacturers, hereby declare 

5 tliis iiivcntion and the manner in which it 
is to bu performed to be fnlly described and 
ai^certained in and by the following 
statement:— 
Thi.s invention relates to pipe conplings 

10 of thu kind comprising a coupling member 
Iniving a conical mouth in which the pipe 
10 bo connected is received, a second coup- 
ling mcwbcr adapted to be coupled to the 
first aiul a packing ring which surrounds 

15 tli« pipe and, when the coupling members 
avo eoupled togetlinr, is moved axially along 
Hu* pipe into the conical mouth of the one 
<'onpling member and thereby deformed. ^ 
The object of the invention h to provide 

20 an improved coupling of the af ore&aid kind 
which remains tight no matter what fluid 
convoyed in the pipe or its pros«urc and 
tc'injx'rature, or what material the pipe may 
he made of. 



According to the invention, the ring has 
a sharp cutting edge which is harder than 
the metal of the pipe and baa a cutting 
angle exceeding 0^ and not exceeding 45^ 
to tlie perpendicular to the pipe and digs g 
into the surface of the pipe and throws up 
an •annular ridge of metal when the coup- 
ling members are coupled together. 

The cutting aiigle of the edge of the ring 
varifiR in accordance with the material of 10 
which the pipe to he connected is made* 
For example, the cutting angle may be 
between 2^ and 15° when the pipe is made 
of brass or Steel and the ring of steel or 
surface hardened steel, while when the pipe 16 
is made of copper, aluminium or light 
alloy and the ring of brass or steel the 
cutting angle exceeds 0^ and preferably does* 
not exceed 10°. 

In accordance with a further feature of 20 
the invention, the ring is formed at the end 
with an annular recess, and the cutting edge, 
which is bevelled off at a predetermined 
angle, is formed at the inner edge of the 
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auDular recess; by this means tlio ring is 
prevented from damaging tlic conical moudi 
of the one coupling member whfin tlic 
coupling momberfi arc coupled together. The 
5 ring may also be provided with two or more 
cutting edges each of which is bevelled off 
at an appropriate cutting angle* The ring 
may either be made of a material which i.s 
harder than that of the tube or pipe to be 

10 coupled; or the ring or its cutting edge may 
be surface hardened hj any known process, 
such us cyanuration for example. 

The material of which the rin^ is made 
is preferably resilient to a ocfrtam extent, 

15 so that the ring, of which one end bears on 
the ridge of metal which is thrown-up and 
the other end against the end face of one 
of the coupling members, acts as a braking 
member to prevent the coupling being 

20 loosened by vibration. 

In order that the invention may he 
i-cadily understood and carried into effect 
a pipe* coupling and various forms of rings 
constructed in accordance with the inven- 

25 tion «re illustrated by way of example in 
the accompanying drawing, in >vhich— 

Figure 1 is a view partly in section show- 
ing a -coupling in coupled condition. 
Figure 2 is a view of the ring partly in 

30 section. 

Figure 3 is a similar view showing a ring 
having a cutting edge bevelled off at an 
angle. 

Figure 4- is a similar view showing 
35 anotlicr form of ring. 

Figure 5 is a view, partly in section of a 
coupling having a ring of the kind shown in 
Figure 4. 

Figure 6 is a view on a larger scale and 
40 partly in section of a ring provided with 
two cutting edges, each of which is bevelled 
off at an angle, and 

Figure 7 is a view similar to Figure 6 
showing a ring havin|r a^ hardened surface. 

45 Referring to the drawing^ the coupling 
comprises a coupling member 1 provided 
with a conical mouth 2 u^pon which is 
screwed a second coupling member or nut 3. 
Tlie coupling also comprises a ring 4 

50 having an internal diameter which is 
slightly greater than the external diameter 
of the pipe 5 to be connected. The ring 4 
is provided with u sharp etlge 6 (see Figure 
2). When the iiut 3 is tightened up, the 

3 



riu«r 4 enters into the conical mouth & of 
tlie coupling member 1 and is thereby de- 
formed in such a manner that the sharp 
(*dge 6 digs into the external surface of the 
pipe 5 and throws up an annular ridge of 5 
nu»tal 7. 

In this way the sharp edge 6 cuts into 
the longitudinal ridges which are present on 
the external surface of any drawn metal 
tube and are the cause of leakage. It will 10 
he understood therefore that a perfectly 
tight joint is obtained. The sharp edge of 
the ring, after having cut into the longi- 
tudinal ridges, on the one hand scats itself 
in the external surface of the pipe, and on 15 
the other hand the external surface of this 
rinpf adjuste itself to form a perfect fit 
against the internal surface of the conical 
mouth 2 of the coupling member 1. The 
ridge also holds tlic tube or pipe in position 20 
aid prevents it from being . loosened or 
removed either by external pulling or by 
the effect of internal pressure, 

In the ring shown in Figure 2 the sharp 
edge 6 has a cutting angle which is at an 25 
angle of 0.1^ to the axis of the pipe. In 
order to enable the edge € of the ring to 
penetrate into the external surface of the 
pipe, the end -of the ring is preferably 
bevelled off at an angle which varies in 30 
accordance with the nature of the pipe to 
he, connected. Figure 3 shows a ring having 
a cutting edge 6 running at an angle to 
the perpendicular to the axis of the pipe. 
This angle a varies from 0.1 — 45^ according 35 
to the nature of the pipe to be nonneoted, 
that is to say in accordance with whether 
the pipe to be connected is made of steel, 
copper, brass, aluminium, a light alloy or 
other material. 40 

The mo5t appropriate cutting angle for 
pipes of copper, aluminium or light alloy is 
an angle exceeding 0^ and not exceeding 
10°. 

For pipes of steel or brass, on the other 45 
hand, an angle <x between 2^ and 16^ 
preferable. In either case the cutting edge • 
of the ring is harder than the material of 
the pipe. 

A ring suitable for connecting pipes of 60 
any material is therefore obtained by giving 
the ring of a cutting angle of 2° to 10^ ; such 
a ring is ahle to embed itself into the cxter- 
)ial surface of pipe^* made of copper, alumi- 
nium, light alloy or of ^itcel or brass. 55 
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Fijiuic 4 bIiowr another form of ring 
provided with a shurp odge having a 
cutting' angla a. In this form of ring 
the (ulgc 9 ifi situated internally in a 

I recess, so that the ring lus a projecting 
tongnc 10 at its end. A ring of this kind 
has the advantage that it can be de- 
formed Hs it enters the conical mouth 2 
of the coupling member 1 without injur- 
ing the conical moutb. When the nut is 
tightened, the ring 4 is deformed in the 
conical moutli 2 of the coupling member 1 
but, owing to the slight thickness of the 
tongue 10, the latter is bent inwardly and 

i cannot therefore cut into the surface of the 
conical mouth Z and damage it. 

Figure 5 shows a coupling provided with 
the ring sho-wTx in Figure i. The connec- 
tion is effected in the same manner af; 
idpscribed with rpferpnce to Figure 1. 

Figure 6 'diow8 a ring which, instead of 
'being provided with one sharp edge having 
a cutting angle a is provided with two sharp 
edges. For this purpose, the end of the 
* tongue 10 is machined in such a manner 
tluit it presents a sharp edge 11 having a 
cutting angle a and another sharp edge 12 
having the same cutting pnglc a is formed 
I in H recess below the tongue. The ring 6 
[is made in such a manner that, when the 
Uoupling is tightened, the edges 11 and 12 
cut simultaneously into the pipe and throw 
Up an annular ridge of metal. This ring 
haii thci advantage that it can he used for 
coupling thin-walled pipes without deform- 
ing them, owing to the fact that the radial 
j component of the forces which come into 
I piny when the coupling members are coupled 
jtogetiier is distributed over two edge-s 
jiiistead of one. The two edges have- the 
isatno cutting angle a aa described above; 
|t«R size of the angle depends upon the 
patiire of the pipe to be connected. 

J The ring provided with the edge, or edges, 
Ij^vnig a particular cutting angle ''ia made 
all cases of a material which is harder 
l^han that of the pipe. For coupling steel 
"pipes the ring' may be subjected to a thermal 
l^eatmRTit which gives it a greater siirface 
pardness than that of the pipe to be con- 
^eetcd. For this purpose a ring made of 
J^ecl having a low carbon content can be 
J^^biec'tod to a known surface-hardening 
.^^•atnieiit. A ring of this kind preaents the 
l*«vantage of having a surface hardnees 



greater than that of the pipe to he con- 
nected while having a soft core which 
allows of its deformation in the conical 
mouth of the coupling member 1 without 
breaking. 5 

Figure 7 shows such a ring having a 
sharp edge 13 with a cutting angle a and a 
tongue 10 which is deflected in the conical 
mouth 2 when the coupling members arc 
ooupled together, so that it cannot damage 10 
the bore and, owing to the fact that it has 
been subjected to thermal treatment, has a 
hardened surface layer 14 which is harder 
than the pipe and a core 15 which has 
remained soft. 16 

The ring also acts as a braking member 
and prevents the nut from becoming loose 
owing to vibration. This is due to the fact 
that the ring is elastically deformed in the 
conical mouth 2 of the coupling member 1 20 
and bears against the ridge 7 and the eonical 
mu'Uth 2 and thus presses against the base 
16 of the nut 3 and acts like a "Grower^* 
washer. 

Finally, according to another feature of 26 
the invention, the ring 4 is coated with cad- 
mium which favours the deformation of the 
ring in the conical bore 2 and the making 
of a tight joint. In this case the cadmium 
acts simultaneously as a lubricant and as SO 
a seal. 

Having now fully described and ascer- 
tained our f;aid invention, and the manner 
in which it is to be performed, wo declare 
that what wc claim is:— 35 

1. A pipe coupling of the kind compris- 
ing a coupling member having a conical 
mouth in which the pipe to be connected is 
received, a second coupling member adapted 
to he coupled to the first and a packing ring 40 
which surrounds the pipe and, when the 
coupling members are coupled together, is 
moved axially along the pipe into the 
conical mouth of the one coupling member 
and thereby deformed, wherein the ring has 46 
a sharp cutting edge which is harder than 
the metal of the pipe and has a cutting 
angle exceeding 0^ and not exceeding 45® 
to the perpendicular to the pipe and digs 
into the surface of the pipe and throws up 60 
an annular ridge of metal when the coup- 
ling members arc coupled tc^ether, 

2- A pipe coupling in accordance with 
Claim 1, wherein the cutting edge of the 

0 
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ring is bevelled oil at an angle wHclx varies 
ill aoconkufic with the material of which 
thu pipe* is made. 
ii. A pipe coupling in acconlanco with 
5 Claim 2, wherein when the coupling is used 
for coupling pipes made of copper, alnmi- 
niura or a light alloy, the cutting edge of the 
ring is bevelled ofi at an angle exceeding 0° 
and not exceeding 10*. 
10 4. A pipe coupling in accordance with 
Claim 2, wherein, when the coupling is used 
for coupling pipes made of steel or brasB, 
the cutting edge of the ring ig bevelled off at ■ 
an angle between 2^ and 15°. 

3, A pipe coupling in accordance vdth 
any preceding claim, wherein the ring ia 
provided with a cutting edge and a tongue 
of filight thickness for preventing the edge 
of the ring from cutting into the surfaec of 
20 the ttonicnl mouth of the one coupling mem- 
ber. 

fl. A pipe coupKng in accordance with 
any of the Claims 1 — 4, wherein the ring 
ha.s two or more cutting edges which arc 
25 bovelled off at the .^ame angle. 



16 



7. A pipe coupling in accordance with 
any preceding claim, wherein the ring is 
made of steel of low carbon content and 
superficially hardened. 

8. A pipe coupling in accordance with 
any preceding claim, wherein the ring is 
provided with a coating of cadmium. 

9. A pipe coupling substantially as de 
scribed with reference to Piguvcs 1 and 2; 
or to Figure 3, or to Figures 4 and 5 or 
to Figure 6, or to Figure 7 of the aocom- 
pauying drawing. 

Dated this 27tl\ day of November, A.n, 
1939. 

PaTEX SoClJiTE AlS'OKYMi:, 

By its Patent Attorneys; 
Vmi-urs, Okmoxpe, Lk Plasthiee & 
TCklson, 

0K(3ir- W. Le Pl-ASTUtEJl, 

Fellows Institute of Patent Attorneys of 
Australia, 

Witness — ^L. Spinks. 
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nng IS bnvcllocl off at an angle wliicli varies 
^xi accjordance with the material of which 
tlu; ])ipc is mado. 

^ coupluig in aceordaiiec with 
5 C^aim 2, wherein when the coupling is used 
for coupling pipes made of copper, aluTni- 
nium ov a light alloy, the cutting edge of the 
rmg IS bevelled off at an angle exceeding 0° 
and not cxeceding 10**, 

ni*' ^^^^ coupling in accordance with 
Uaim 2, wherein, when the coupling is used 
tor coupling pipes made of steel or brass, 
the cutting edge of the ring is bevelled off at 
flu anglo between 2° and J 5°. 

15 5. A pipe coupling in accordance with 
any preceding claim, wherein the ring is 
provided with a cutting edge and a tongue 
of .slight thickness for preventing the edge 
of the ring from cutting into the surface of 

30 tlic conical month of the one coupling mem- 
ber. 

6. A pipe coupling in accordance with 
Hny of the Claims 1—4, wherein the ring 
has two ov more cutting edges which are 
25 bovcllcKl off at the 5iame angle.. 
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7. A pipe coupling in accordance w^t] 
iiuy preceding claim, wherein the ring 
nifldc of steel of low carbon content 
HUpcrfieially hardened, 

S. A pipe coupling in accordance 
any preceding claim, wherein the ring 
provided with a coating of cadmium. 

0. A pipe coupling substantially as 
scribed with reference to Figures 1 and 
or to Figure S, or to Figures 4 and 5 v 
to Figure 6, or to FignrQ 7 of the aceo:n 
pauymg drawing. 

^^Dated this 27th day of November, 4t 

PaTKX Sot^BTE AjvONYME, 

By its Patent Attorneys, 
Pkilltps, Ormokdis, Lb Plartbdsh & 

OkOIL W. .Le pLASTMJfi&, 

Fellows Institute of Patent Attorneys 
Anstralia. 

Witness — ^L, Spinks. 
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